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(57) ABSTRACT

A vehicle sunshade device 1s provided with guide rails
arranged on both sides of an opening section provided on a
vehicle roof and having guide grooves extending 1n a front-
rear direction, a plurality of sunshade panels having sliders
slidable along the guide grooves, and guide mechanisms for
guiding the sliders of at least a rearmost sunshade panel of the
sunshade panels upward or downward from the guide grooves
in a transition from a spread-out state to a stored state. An
clastic member 1s further provided on the vehicle roof and
presses the rearmost sunshade panel on a front side sunshade
panel, which 1s ahead of the rearmost sunshade panel, when
the sliders of the rearmost sunshade panel enter the guide
mechanisms.
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FIG. 7
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1
SUNSHADE DEVICE FOR VEHICLE

TECHNICAL FIELD

The present invention relates to a sunshade device for a
vehicle with a plurality of sunshade panels being able to open
and close.

BACKGROUND ART

In a sunroof device provided with an opeming section on a
root of a vehicle, a fixed panel or a movable panel constituted
by a transparent glass plate 1s provided at the roof opening,
section. Further, a sunshade device as described in, for
example, Patent Document 1 1s used 1n order that the incident
quantity of sunlight taken into a cabin through the panel can
be adjusted.

The sunshade device described 1n Patent Document 1 1s
provided with guide rails slidably guiding a plurality of sun-
shade panels and dividing sections being pivotable about an
axis at rear end sides of the guide rails and having first guide
portions for guiding along first guide grooves sliders which
are provided at a rear end portion of a rear side sunshade panel
and second guide portions for guiding along second guide
grooves sliders which are provided at a rear end portion of a
front side sunshade panel. Further, the guide rails are pro-
vided with guide mechanisms which respectively guide slid-
ers provided at respective front end portions of the rear side
and front side sunshade panels, 1n a direction 1in which respec-
tive rear end portions of the sliders are guided. Then, 1n the
state that the sunshade panels are closed, the plurality of
sunshade panels are arranged 1n a flat state in the same plane.
In the state that the sunshade panels are fully opened, the
sliders provided at the respective rear end portions of the rear
side and front side sunshade panels go up onto the first guide
grooves and the second guide grooves while the sliders pro-
vided at the respective front end portions of the rear side and
front side sunshade panels go up onto the guide mechanisms,
so that a storing operation in storage sections 1s carried out as
the respective sunshade panels are lifted up 1n turn.

PRIOR ART DOCUMENT

Patent Document
Patent Document 1: JP2008-213762 A

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

However, 1n the sunshade device shown in Patent Docu-
ment 1, as described above, the sliders are stored 1n such a
manner that the rear end portions of the respective sunshade
panels are divided by the first guide portions and the second
guide portions. Thus, because walls exist over and under each
slider, a gap between the slider and each wall 1s restrained to
suppress ricketiness. However, the guide mechamisms for
storing the sliders on the front end portion side of each sun-
shade panel which sliders are larger than the sliders on the
rear end portion side cannot be provided with dividers due to
being unable to secure a suilicient space therein. Therefore, a
problem arises 1n that ricketiness occurs during the traveling,
or the like of the vehicle because no wall or pressing member
ex1sts 1n the mid course that the sliders provided at the respec-
tive front end portions of the rear side and front side sunshade
panels go up onto the guide mechamsms.

Therefore, the present invention has been made taking the
foregoing problem in the prior art into consideration, and an
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object thereof 1s to provide a sunshade device for a vehicle
which 1s highly reliably 1n that no ricketiness occurs even in
the state that sunshade panels are 1n the mid course of storage.
Measures for Solving the Problem

In order to solve the atorementioned problem, the feature
in construction of the mvention resides 1n comprising guide
rails adapted to be arranged on both sides of an opening
section provided on a vehicle roof and having guide grooves
extending 1n a front-rear direction, a plurality of sunshade
panels having sliders being slidable along the guide grooves
and arranged to be flat 1n a spread-out state but arranged to
mutually overlap in parallel 1n a stored state, guide mecha-
nisms for guiding the sliders of at least a rearmost sunshade
panel of the sunshade panels upward or downward from the
guide grooves 1n a transition from the spread-out state to the
stored state, and an elastic member adapted to be provided on
the vehicle roof for urging the rearmost sunshade panel to be
pressed on a front side sunshade panel which 1s ahead of the
rearmost sunshade panel when the sliders of the rearmost
sunshade panel enter the guide mechanisms. A rib 1s provided
at a front end portion of the rearmost sunshade panel, an upper
surface of the rib has a rear upper surface located at a rear part
thereof and a front upper surface located at a front part
thereol, and the rear upper surface and the front upper surface

differ in height for adjusting a load exerted from the elastic
member.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a plan view schematically showing a sunshade
device for vehicle according to the present invention.

FIG. 2 1s a perspective view of the sunshade device for
vehicle according to the present invention.

FIG. 3 1s a view showing the state that the sunshade device
for vehicle according to a present embodiment spreads out.

FIG. 4 1s a view showing a coupling mechanism which
couples a plurality of sunshade panels 1n the present embodi-
ment.

FIG. 5 1s a sectional view taken along the line 5-3 1n FIG.
4.

FIG. 6 1s a side view of a guide rail and storage sections 1n
the sunshade device for vehicle according to the present
embodiment.

FI1G. 71s aperspective view of front end and rear end sliders
and arib on a third sunshade panel in the present embodiment.

FIG. 8 1s a top view of the front end slider portion of the
third sunshade panel 1n the present embodiment (the two-dot-
chain line corresponds to the state 1n FIG. 10(c)).

FIG. 9 1s a side view of the front end slider of the third
sunshade panel 1in the present embodiment (the two-dot-chain
line corresponds to the state in FIG. 10(c)).

FIGS. 10(a)-10(d) are views showing operation states of
the sunshade panel 1n the present embodiment.

FORM FOR PRACTICING THE INVENTION

Herealter, an embodiment according to the present inven-
tion will be described with reference to the drawings. FIG. 1
schematically shows the whole of a sunshade device 10. The
sunshade device 10 1s composed of guide rails 18 which are
adapted and arranged on both sides of an opeming section 12
provided on a vehicle roof 11, a plurality (three 1n the present
embodiment) of sunshade panels 15, 16, 17 for shading
adjustment which are arranged 1n a front-rear direction to be
slidable along the gwmde rails 18, rear storage sections 21
provided on rear end sides of the guide rails 18 for storing rear
end sliders 26a, 275, 286 provided at rear end portions of the
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sunshade panels 15, 16, 17, and front storage sections 22
provided on the rear end sides of the guide rails 18 and ahead
of the rear storage sections 21 for storing front end sliders
26a, 27a, 28a provided at front end portions of the sunshade
panels 15, 16, 17. A panel 13 constituted by a transparent
glass 1s attached at the opening section 12 over the sunshade
panels 15,16, 17, so that the sunlight passes through the panel
13 to be taken 1nto a cabin.

In the following description, of the three sunshade panels
15, 16, 17, the sunshade panel arranged on the vehicle front
side will be referred to as first sunshade panel 15, the sun-
shade panel arranged at the rearmost end on the vehicle rear
side will be referred to as third sunshade panel 17, and the
front side sunshade panel arranged ahead of the third sun-
shade panel 17 at the rearmost end will be referred to as
second sunshade panel 16. Further, hereafter, “front-rear”,
“left-right” and “top-bottom™ are as indicated in FIG. 2 and
are 1n agreement with the directions on the vehicle.

The guide rails 18 are provided as a pair on a cabin ceiling
portion being on the inside of the roof 11 of the vehicle in
correspondence to both side portions 1n the vehicle width
direction of the opening section 12 to extend in parallel to the
vehicle front-rear direction. At mutually facing surfaces of
the pair of guide rails 18, as shown 1n FIGS. 2, 3 and 6, there
open guide grooves 20 which extend in the vehicle front-rear
direction. Each guide groove 20 comprises an upper groove
20a and a lower groove 205 vertically juxtaposed in parallel
with each other and each taking an approximately U-shape in
cross-section. As shown in FIG. 6, the rear storage section 21
being continuous with each lower groove 205 1s formed at an
end portion on the vehicle rear side of each lower groove 205.
On the other hand, the front storage section 22 being continu-
ous with each upper groove 20a 1s formed at an end portion on
the vehicle rear side of each upper groove 20a. The front
storage sections 22 connected to the upper grooves 20q are
arranged at a position which 1s spaced toward the vehicle front
by a predetermined amount relative to the rear storage sec-
tions 21 connected to the lower grooves 20q, that 1s, by the
interval between the front end sliders 27a, 28a and the rear
end sliders 275, 285, referred to later, of the second and third
sunshade panels 16, 17.

As shown 1n FIG. 2, the first, second and third sunshade
panels 15, 16, 17 are respectively provided at both side por-
tions 1n the left-right direction with sliders 26, 27, 28 extend-
ing 1n the front-rear direction. As shown in FIGS. 1 and 2, the
sliders 26,27, 28 are provided with front end sliders 264, 274,
28a at the front end portions thereof in the vehicle front-rear
direction and rear end sliders 265, 275, 285 at the rear end
portions thereof, respectively. Each of the sliders 26, 27, 28 1s
provided with a pair ol protruding portions (not shown) which
protrude toward the vehicle 1nside, and each of the sunshade
panels 15,16, 17 1s pinched by the protruding portions, so that
the sliders 26, 27, 28 and the sunshade panels 15, 16, 17 are
united and bodily moved, respectively.

The rear end sliders 265, 275, 2856 and the front end slider
264 are slidably guided along the lower grooves 205 of the
guide rails 18. The rear end sliders 275, 285 take the same
shape and, as FIG. 7 typically shows the rear end slider 285,
are formed as a generally square shape with upper and lower
surfaces thereof each of which is curved to draw a gentle arc
shape toward outsides in the front-rear direction. Further, the
rear end sliders 275, 286 are able to be stored in the rear
storage sections 21 when the sunshade panels are fully
opened.

The front end sliders 27a, 28a are slidably guided along the
upper grooves 20a of the guide rails 18. The front end sliders
27a, 28a take the same shape and, as FIG. 7 typically shows
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the rear end shider 28a, are formed as a generally square shape
with upper and lower surfaces thereof each of which 1s curved
to draw a gentle arc shape toward outsides 1n the front-rear
direction. Then, when the first, second and third sunshade
panels 15, 16, 17 are fully opened, the front end sliders 27a,
28a of the second and third sunshade panels 16, 17 are able to

be stored in the front storage sections 22. Further, the front
end slider 264 and the rear end slider 265 of the first sunshade
panel 15 are formed as a generally squire shape with upper
and lower surfaces thereof each of which 1s curved to draw a
gentle arc shape toward the outsides 1n the front-rear direc-
tion, and are moved from a front part toward a rear part of the
lower grooves 206 when the first, second and third sunshade
panels 15, 16, 17 are fully opened.

As shown 1n FIGS. 7, 8 and 9, at the side surfaces of the

third sunshade panel 17, ribs 50 are respectively provided on
inner sides behind the front end shiders 28a. Each rib 50

represents a generally cuboid shape with left and right sur-
taces 50c, 504 of the nb 50 formed 1n parallel 1n the vehicle
front-rear direction, and 1s arranged at a predetermined posi-
tion which 1s closer to the center side of the third sunshade
panel 17 than the front end slider 28a. An upper surface
portion 50u being the top surface of the rib 50 1s formed to
comprise a rear upper surface 50a located at a rear part
thereof, a front upper surface 506 located at a front part
thereof and formed to be somewhat lower than the rear upper
surface 50a, and a slope surface 50e between the rear upper
surface 50a and the front upper surface 505. The upper sur-
face portion 50u serves as a surface which comes to contact a
contact portion 23¢g at one end portion 23a of a coil spring 23
being an elastic member, referred to later, as 1t moves 1n the
front-rear direction and which 1s applied by the coil spring 23
with a downward load, and therefore, 1s formed at a predeter-
mined height 1n order to make the load appropnate. The
difference 1n height between the rear upper surface 530a and
the front upper surtace 505 of the upper surface portion 50u 1s
for the purpose of adjusting the load imposed by the coil
spring 23, and the stress of the coil spring 23 1s reduced by
setting somewhat lower the height of the front upper surface
506 on which a higher load 1s imposed. The front end slider
28a, the r1b 50 and a connection portion 51 which connects
the front end slider 28a and the r1b 50 are bodily formed with
a resin. Thus, the ribs 50 are bodily moved together with the
front end sliders 28a upon movement of the third sunshade
panel 17. The front end sliders 264 of the first sunshade panel
15 also act as drive sliders referred to later.

By coupling mechanisms 30 referred to later, connections
are respectively made between the first and second sunshade
panels 15, 16 and between the second and third sunshade
panels 16,17. In the closed state (spread-out state) of the first,
second and third sunshade panels 15, 16,17, as shown in FIG.
3, the sunshade panels 15, 16, 17 come to be arranged 1n
juxtaposition to be tlat with each other within a plane 1n which
they extend. FIG. 3 1s 1llustrated with the first sunshade panel
15 omitted therefrom. Further, in the fully opened state
(stored state), the first, second and third sunshade panels 15,
16, 17 are arranged to put one panel on top of another 1n
parallel relation.

Next, with reference to FIGS. 4 and 5, description will be
made regarding the specific construction of the coupling
mechanisms 30 which are provided at each of respective
spaces between the first, second and third sunshade panels 15,
16, 17. The coupling mechanisms 30 which couple the first
and second sunshade panels 15, 16 and the coupling mecha-
nisms 30 which couple the second and third sunshade panels
16, 17 take the same construction, and therefore, the follow-
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ing description will be made regarding the coupling mecha-
nisms 30 which couple the second and third sunshade panels
16,17.

Support shaits 35 are attached to the front end portion of
the third sunshade panel 17, and link members 36 are pro-
vided on the support shafts 35 pivotably about a horizontal
axis orthogonal to the vehicle front-rear direction. The link
members 36 are formed with hook portions 36a which are
releasably engageable with engaging portions 37 formed at
the rear end portion of the second sunshade panel 16. The
support shaits 36 rotatably support rubber rollers 38 facing
the rear end surface of the second sunshade panel 16. Coil
springs 39 which are formed and arranged with their centers
on the support shafts 35 provide the link members 36 at all
times with an urging force being counterclockwise (toward
the direction of the arrow 1n FIG. 5) to bring the hook portions
364 1nto engagements with the engaging portions 37. One end
395 of each coil spring 39 1s held engaged with a part of the
third sunshade panel 17, while the other end 39a thereof 1s
held engaged with an engaging portion formed at a part of the
link member 36.

In the state that the hook portions 36a of the link members
36 arec engaged with the engaging portions 37, the rear end
surface of the second sunshade panel 16 1s 1n contact with the
rubber rollers 38, and hence, the relative movement between
the second and third sunshade panels 16, 17 1s restricted, so
that the third sunshade panel 17 bodily follows the movement
ol the second sunshade panel 16. When the hook portlons 36a
of the link members 36 are released from the engaging por-
tions 37, it becomes possible for the second sunshade panel
16 to move relative to the third sunshade panel 17.

The front end sliders (drive sliders) 26a provided on the
first sunshade panel 15 are connected to a drive mechanism 33
through gear cables 32, as shown 1 FIG. 1. When a motor of
the drive mechanmism 33 1s driven, the gear cables 32 are
moved along the guide rails 18 1n the vehicle front-rear direc-
tion 1 dependence on the driving direction. Thus, together
with the front end sliders (drive sliders) 26a connected to the
gear cables 32, the first sunshade panel 15 1s moved along the
guide rails 18. In this way, the first sunshade panel 15 1s
slidden by the driving power of the drive mechamism 33
relative to the roof 11 of the vehicle 1n the vehicle front-rear
direction.

As shown in detail 1n FIG. 6, each rear storage section 21 1s
provided with a panel case 40 which has an inclined wall 21a
being continuous with the lower groove 206 of the guide
groove 20 and gradually lifting up toward the vehicle rear, and
a horizontal wall 215 being continuous with an upper end of
the inclined wall 21a and horizontally extending toward the
vehicle rear. In the panel case 40, a dividing piece 42 being a
dividing member 1s supported pivotably about a hinge pin 41
which 1s parallel in the width direction of the vehicle. The
dividing piece 42 takes an approximately U-shape 1n section
which has a guide groove 42a being almost the same in width
as the lower groove 205 and opening at one end. Further, at a
lower part 1n the panel case 40 and behind the dividing piece
42, there 1s provided a coil spring 34 which urges the dividing
piece 42 counterclockwise (in the arrowed direction 1n FIG.
6) about the hinge pin 41. The coil spring 34 1s arranged to
take 1ts axis on a support shaft 43 having a horizontal axis
orthogonal to the vehicle front-rear direction. The support
shait 43 1s secured to an inner side of a side wall 40a of the
panel case 40 which wall 1s on the outside in the left-right
direction. Then, one end 344 of the coil spring 34 1s engaged
with a part of the panel case 40, while the other end 3454
thereot 1s engaged with a lower surface of the engaging piece
42.Thus, the dividing piece 42 1s usually held 1n an angle state
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indicated by the solid line 1n FIG. 6 wherein one side 426 of
the dividing piece 42 1s 1n parallel to the inclined wall 21a to
be spaced from the inclined wall 21a by the same dimension
as the width dimension of the lower groove 205.

In this state, an inclined guide way 44 1s formed between
the one side 4256 of the dividing piece 42 and the inclined wall
21a, and the guide way 44 1s connected to the lower groove
205b. Therefore, each rear end slider 285 of the third sunshade
panel 17 sliding along the lower groove 206 1s lifted up along
the guide way 44. Then, when each rear end slider 285 1s
turther moved rearward of the vehicle after being brought into
contact with the horizontal wall 215 being at the upper end of
the guide way 44, the dividing piece 42 1s pivoted clockwise
in FIG. 6 about the hinge pin 41, acting as a fulcrum, against
the urging force of the coil spring 34 and 1s turned 1n orien-
tation to a horizontal state shown by the two-dot-chain line 1in
FIG. 6. As a consequence, a horizontal guide groove 44a 1s
formed between the horizontal wall 215 of the rear storage
section 21 and the dividing piece 42.

In the horizontal state indicated by the two-dot-chain line
in FI1G. 6, an arrangement 1s made wherein the one side 425 of
the dividing piece 42 comes to continue with an intermediate
portion of the inclined wall 21qa, while the other side 42¢ of
the dividing piece 42 comes to continue with a lower wall of
the lower groove 20b. Thus, 1n the panel case 40 of the rear
storage section 21, guide portions ol two stages 1in the vertical
direction are defined by being divided by the one side 425 of
the dividing piece 42.

On the other hand, as shown 1n FIG. 6, each front storage
section 22 comprises a panel case 46 for storing the front end
sliders 27a, 28a of the second and third sunshade panels 16,
17, a coil spring 23 being an elastic member which 1s adapted
to be located over the front end portion of the third sunshade
panel 17 when the front end portion of the third sunshade
panel 17 enters the front storage section 22, and a spring
chamber 24 housing the coil spring 23. The coil spring 23 i1s
for urging the third sunshade panel 17 downward through the
rib 30 provided on each side surface of the front end portion
of the third sunshade panel 17.

The panel case 46 has a guide mechanism 45, and the guide
mechanism 45 comprises an inclined wall 22a being continu-
ous with an upper wall of the upper groove 20qa of the guide
groove 20 and extending to lift up toward the vehicle rear, and
an inclined wall 2256 being continuous with the lower wall of
the upper groove 20a of the guide groove 20 and extending to
l1ft up toward the vehicle rear.

The spring chamber 24 1s defined by an upper wall 244
arranged to continue with the rear of the panel case 46, a rear
wall 245 being orthogonal to the vehicle front-rear direction,
and a side wall 24¢ bent forward at right angles from an
outside end of the rear wall 245. A hook portion 24e 1s formed
on the side facing the side wall 24¢ 1n the spring chamber 24.
The hook portion 24e 1s a place with which one end portion
23a of the coil spring 23 1s engaged, and comprises a hori-
zontal portion 24f which 1s formed at a predetermined height
determined as referred to later, and a tongue portion 24¢g being
upright at a predetermined height for preventing the coil
spring 23 from coming off.

The coil spring 23 1s arranged with its axis on a support
shaft 25 extending in the vehicle width direction, to be
adapted to a predetermined load. The support shaft 25 is
secured to be normal to the side wall 24¢ at an upper portion
on the rear side of an 1nside surface of the side wall 24¢ of the
spring chamber 24 which constitutes the front storage section
22. One end portion 23a of the coil spring 23 extends from a
cylindrical body portion 23¢ of the coil spring 23 toward the
vehicle front on a tangential line, and the one end portion 23a




US 8,292,358 B2

7

so extending 1s bent orthogonally toward the center side in the
left-right direction (the vehicle width direction) of the third
sunshade panel 17 at a position which goes slightly past a
front end of the tongue portion 24g which i1s for preventing the
coli spring 23 from coming oif. After being so bent, the one
end portion 23a then goes across the horizontal portion 24/ of
the hook portion 24e and, after forming a horizontal contact
portion 23g which 1s to contact the upper surface 50« of the
r1b 50, extends slightly past an end surface 50¢ of the r1b 50 to
be bent downward. After being extended downward a prede-
termined amount, the one end portion 23a 1s bent orthogo-
nally toward the vehicle rear and extends to secure a horizon-
tal portion 23/ a little amount. The one end portion 23a 1s then
bent upward to form an arc portion on the rear side and thus,
1s provided with a bent portion 23/ which 1s formed to face the
end surface 50c¢ of the b 50 with a slight clearance. The coil
spring 23 so formed 1s engaged 1n contact with the upper
surface of the horizontal portion 24f of the hook portion 24e
at alower end of the contact portion 23g of the one end portion
23a. Further, the other end portion 235 of the coil spring 23 1s
engaged with a hole portion provided on the upper wall 24a of
the spring chamber 24.

In this way, the lower end height of the contact portion 23¢g
of the coil spring 23 1s determined 1n dependence on the upper
surface height of the horizontal portion 24f. Further, 1t 1s most
desirable that the lower end height of the contact portion 23¢
of the coil spring 23 i1s such that at the time point when the
front end slider 28a of the third sunshade panel 17 begins to
be guided upward by the guide mechanism 45 (in the state of
FIG. 10(b) referred to later), the rear upper surface 50a of the
rib 50 provided on the front end slider 28a of the third sun-
shade panel 17 arranged at the rearmost end contacts the
lower end of the contact portion 23g of the coil spring 23 to
begin to urge the third sunshade panel 17 downward. There-
tore, the upper surface height of the horizontal portion 24f of
the hook portion 24¢ 1s determined to bring about such a state.
It 1s to be noted that the time point when the guiding upward
begins 1s not only a strict point but also one having a certain
range 1n advance and afterward.

Next, description will be made regarding the open/close
operation of the first, second and third sunshade panels 15, 16,
17 in the embodiment described above. As apparent from
FIGS. 1 and 2, the left and right guide constructions each
comprising the guide rail 18 and the parts associated there-
with are symmetrical 1n the left-right direction of the vehicle,
and therefore, the following operation will be described only
regarding the right guide construction shown on the top side
in FI1G. 1 for the sake of brevity. FIGS. 1 and 3 show the first,
second and third sunshade panels 15, 16, 17 1n a spread-out
state, wherein the front end slider 26a of the sunshade panel
15 1s engaged with the lower groove 206 of the guide rail 18,
while the front end sliders 27a, 28a of the sunshade panels 16,
17 are engaged with the upper groove 20a of the guide rail 18.
Further, the rear end sliders 265, 275, 286 are engaged with
the lower groove 205. Thus, the first, second and third sun-
shade panels 15, 16, 17 are arranged 1n a flat state to be
juxtaposed 1n the vehicle front-rear direction. Further, FIGS.
10(a) to 10(d) schematically show the process for the first,
second and third sunshade panels 15, 16, 17 to move from the
spread-out state to the fully opened state.

First of all, 1n the spread-out state shown 1n FIGS. 1 and 3
of the first, second and third sunshade panels 15,16, 17, when
the motor of the drive mechanism 33 1s driven by the manipu-
lation of a sunshade panel opening switch which 1s arranged
on an instrument panel or 1 the vicinity thereof, the drive
power generated by the motor 1s transmitted to the first sun-
shade panel 135 through the front end slider (drive slider) 264,

5

10

15

20

25

30

35

40

45

50

55

60

65

8

and the first sunshade panel 15 1s slidden toward the vehicle
rear along the guide groove 20 of the guide rail 18. At this
time, by being given the drive power from the first sunshade
panel 15 through the coupling mechanisms 30, the second and
third sunshade panels 16, 17 are also slidden 1n the same
direction along the guide groove 20 of the guide rail 18. Thus,
in the beginning, the front end slider 28a and the rear end
slider 285 of the third sunshade panel 17 respectively enter
the front storage section 22 and the rear storage section 21
which are provided on the rear side of the guiderail 18. At this
time, the upward movements of the front end slider 28a and
the rear end slider 286 have not begun yet, and thus, as shown
in FIG. 10(a), no large gap exists between the upper groove
20a of the guide groove 20 and the front end slider 28a and
between the lower groove 205 and the rear end slider 285, so
that the ricketiness 1s suppressed.

Then, when the first sunshade panel 15 1s further slidden
rearward, the front end slider 28a of the third sunshade panel
17 begins to be lifted up by being guided by the guide mecha-
nism 45 which 1s constituted by the inclined walls 22a, 225 of
the front storage section 22 and 1s brought into the state shown
in FIG. 10(b). Since the construction i1s such that the rear
upper surface 50q of the rib 50 provided on the front end slider
28a and the lower end of the contact portion 23¢g of the coil
spring 23 provided in the front storage section 22 come to
contact each other at this time, they come to contact each
other, and thus, the third sunshade panel 17 begins to be urged
by the spring force of the coil spring 23 downward as 1ndi-
cated by the arrow, so that the occurrence of ricketiness can be
suppressed. Further, at this time, the rear end slider 285 also
enters the rear storage section 21 and begins to be lifted up
along the guide way 44.

Subsequently, when the first sunshade panel 15 1s further
slidden rearward, the third sunshade panel 17 1s further lifted
upward relative to the second sunshade panel 16 as it 1s held
in about a horizontal state and 1s brought into the state being
in the mid course of an upward movement as shown 1n FIG.
10(c), and the rubber roller 38 of the third sunshade panel 17
goes up onto the upper surface of the second sunshade panel
16. Then, the front upper surtace 505 of the rib 50 provided on
the front end slider 28a of the third sunshade panel 17 comes
to contact the lower end of the contact portion 23g of the coil
spring 23 provided at the rear part of the front storage section
22, so that the third sunshade panel 17 1s urged downward.
Thus, the load urged downward on the front upper surface 505
of the rib 50 provided at the front end portion of the third
sunshade panel 17 presses the second sunshade panel 16 1n
the arrowed direction 1n the figure through the rubber roller
38, so that the occurrence of ricketiness can be suppressed. At
this time, the lower end of the contact portion 23g and the
front upper surface 506 on the lower side of the nib 50 are
brought into contact. This 1s because the torsion angle of the
coil spring 23 increases with an increase 1n stress as the third
sunshade panel 17 1s lifted up, and 1s for the purpose of
lowering the stress generated on the coil spring 23 to enhance
the reliability of the coil spring 23 by moving the upper
surface 1 contact of the rib 50 from the rear upper surface 50q
to the front upper surface 505 while the third sunshade panel
17 1s lifted up beyond the predetermined amount.

Then, when the first sunshade panel 15 1s further slidden
rearward, the rear end slider 275 of the second sunshade panel
16 enters the rear storage section 21. The rear end slider 275
advancing into the rear storage section 21 1s guided upward
and advances into the guide groove 42a of the dividing piece
42 (refer to FIG. 6) which has already been pivoted and held
in a horizontal state by the advancement of the rear end slider
28b of the third sunshade panel 17 into the guide way 44.
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Thus, the rear end slider 285 of the third sunshade panel 17
advances 1nto the space between the horizontal wall 215 of
the panel case 40 and the one side 425 of the dividing piece 42
to be restrained against movement in the vertical direction,
while the rear end slider 275 of the second sunshade panel 16
advances 1nto the guide groove 42q of the dividing piece 42 to
be restrained against movement in the vertical direction, so
that the ricketiness thereof can be suppressed.

At the same time, the front end slider 27a of the second
sunshade panel 16 1s lifted up by the guide mechanism 45 of
the front storage section 22. Then, by the same action as the
second and third sunshade panels 16, 17 do as mentioned
above, the rubber roller 38 provided on the second sunshade
panel 16 goes up onto the upper surface of the first sunshade
panel 15, whereby a complete storage state 1s brought about
as shown 1n FIG. 10(d). Thus, the load which 1s urged by the
coil spring 23 on the front upper surtace 505 of the rib pro-
vided on the front end portion of the third sunshade panel 17
presses the second sunshade panel 16 and the first sunshade
panel 15 1n the respective directions indicated by the arrows

through the rubber rollers 38, 38, so that the ricketiness
thereol can be suppressed.

As 1s clear from the foregoing description, 1n the present
embodiment, the rib 50 1s provided on the front end slider 28a
at the front end portion of the third sunshade panel 17 being at
the rearmost end, and from the time point when the front end
slider 28a begins to be guided upward along the guide mecha-
nism 45, the upper surface portion 50« of the rib 50 and the
lower end of the contact portion 23¢g of the one end portion
23a of the coil spring 23 being an elastic member are brought
into contact to begin the pressing downward. Therefore,
while being moved 1n the front-rear direction, the third sun-
shade panel 17 can be moved smoothly without suil

ering an
excess sliding resistance exerted thereon and 1s urged down-
ward from the time point when it 1s begun to be guided
upward by the guide mechanism 43, so that the ricketiness can
be suppressed, resulting in enhancement 1n reliability. Fur-
ther, since the contact surface with the coil spring 23 1s
formed by the rib 50, 1t 1s possible to simplify the construction
and to attain the design reduced 1n cost. Further, since the coil
spring 23 1s used as the elastic member, 1t 1s possible to secure
a suilicient pressing load easily, to increase the freedom 1n
design and to attain the design reduced 1n cost.

Further, 1n the present embodiment, the respective rear end
sliders 285, 275 of the third sunshade panel 17 at the rearmost
end and the second sunshade panel 16 ahead thereof are
guided by the upper guide groove 44a and the lower guide
groove 42a of the dividing piece 42 being a dividing member,
and the respective front end sliders 28a, 27a are guided by the
guide mechanism 1n the same direction as the rear end sliders
28b, 277b. Therefore, at the rear end portions of the third and
second sunshade panels 17, 16, the guide groove 44a and the
guide groove 42a strict the rear end shiders 285, 275 from
generating ricketiness. Further, at the front end portion of the
third sunshade panel 17, the tfront end portion 1s continued to
be pressed by the coil spring 23 downward as 1t 1s guided
upward. Therefore, the load exerted downward by the third
sunshade panel 17 presses the second sunshade panel 16
through the rubber roller 38 which 1s provided on the third
sunshade panel 17 and which has gone up onto the second
sunshade panel 16. Further, the first sunshade panel 15 1s
pressed through the rubber roller 38 which 1s provided on the
second sunshade panel 16 and which has gone up onto the first
sunshade panel 15. In this way, the ricketiness of the first,
second and third sunshade panels 15, 16, 17 1s further sup-
pressed.
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Further, 1n the present embodiment, the lower end of the
contact portion 23g at the one end portion 23a of the coil
spring 23 contacts the upper surface of the rib 50 having the
rear upper surface 50q and the front upper surface 505 which
are different in height, to urge the third sunshade panel 17
downward. Thus, when the rib 50 at the front end portion of
the sunshade panel 17 being at the rearmost end moves
upward, the torsion angle of the coil spring 23 becomes large
as a consequence, to increase the urging force acting on the rib
50 at the front end portion of the third sunshade panel 17.
Then, when the third sunshade panel 17 further moves rear-
ward and obliquely upward, the contact at the one end portion
23a of the coil spring 23 moves from the rear upper surface
50a to the front upper surtace 505 which 1s lower than the rear
upper surface 50a, to decrease the torsion angle of the coil
spring 23, so that i1t can be realized to reduce the stress of the
coil spring 23.

Further, in the present embodiment, since the coil spring 23
has the contact portion which directly contacts the third sun-
shade panel 17 being at the rearmost end, it 1s possible to
turther simplity the vehicle sunshade device in construction.

Still 1n the present embodiment, the front storage section
22 and the rear storage section 21 are continuous with the
guide groove 20 to extend obliquely upward, so that the
second and third sunshade panels 16, 17 are guided upward.
Then, by the coil spring 23 being an elastic member which 1s
secured over the third sunshade panel 17, the third sunshade
panel 17 1s urged downward through the rib 50 secured to the
third sunshade panel 17 to suppress the ricketiness. However,
without being limited to this, there may be taken another
construction that the front storage section 22 and the rear
storage section 21 are made to extend obliquely downward
continually from the guide groove 20 so that the third and the
second sunshade panels 17, 16 are successively guided
obliquely downward. In this case, however, the coil spring 23
may be secured under the third sunshade panel 17, and the
third sunshade panel 17 may be urged upward by the coil
spring 23 to suppress the ricketiness.

Further, although 1n the present embodiment, the sunshade
device 1s constructed by the three sunshade panels 15,16, 17,
it may be constructed by two sunshade panels including a
front side sunshade panel and a rear side sunshade panel being
at the rearmost end. In this case, however, since the front side
sunshade panel 1s not moved upward or downward, the rear
storage section 21 does not need to be provided with the
two-stage guide grooves constituted by the dividing piece 42.
This also results 1n attaining the same effects as mentioned
above.

Further, although 1n the present embodiment, the elastic
member 1s constituted by the coil spring 23, 1t may, without
being limited to this, use a leaf spring or the like, for example.

Furthermore, although in the present embodiment, the
upper surface portion 30« of the rib 50 and the one end portion
23a of the coil spring 23 being an elastic member are made to
contact directly, the same effects can be attained by, without
being limited to this, interposing a separate member between
the upper surface portion 50« and the one end portion 23a.

Various features and many of the attendant advantages 1n
the foregoing embodiment will be summarized as follows:

In the vehicle sunshade device according to the foregoing
embodiment typically shown in FIGS. 6-9, when the sliders
28a of the rearmost sunshade panel 17 enter the guide mecha-
nisms 45, the rearmost sunshade panel 17 1s urged by the
clastic member 23 provided on the vehicle roof 11 to be
pressed on the front side sunshade panel 16. Thus, when the
sliders 28a of the rearmost sunshade panel 17 move along the
guide mechanisms 45, the pressing on the front side sunshade
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panel 16 1s held, so that the ricketiness 1s suppressed. Further,
even where the front side sunshade panel 16 1s constructed
also to move along the guide mechanisms 45, the front side
sunshade panel 16 which comes to be located under or over
the rearmost sunshade panel 17 1s pressed downward or
upward through the rearmost sunshade panel 17, so that the
ricketiness 1s suppressed.

In addition, the rear upper surface 50q and the front upper
surtace 505 are provided on the upper surtace 50« of the rib 50
which the elastic member 23 presses 1n contact, and in depen-
dence on the situation, the contact portion 23g moves on the
rear upper surface 50a or the front upper surtace 506 with the
result that the urging force on the rearmost sunshade panel 17
can be altered. Thus, when the front end portion of the rear-
most sunshade panel 17 moves upward along the guide
mechanisms 45 to make the urging force of the elastic mem-
ber 23 suiliciently large, the contact portion 23g of the elastic
member 23 moves from the higher one to the lower one of the
rear upper surface 50a and the front upper surface 505 to
weaken the urging force of the elastic member 23, so that it 1s
possible to reduce the stress of the elastic member 23.

In the vehicle sunshade device according to the foregoing
embodiment typically shown 1n FIGS. 1, 3 and 6, the respec-
tive rear end sliders 285, 275 of the rearmost sunshade panel
17 and the front side sunshade panel 16 are gmided along the
upper guide grooves 44a and the lower guide grooves 42a of
the dividing members 42, while the respective front end slid-
ers 28a, 27a are gumided by the guide mechanisms 45 1n the
same direction as the rear end shiders 285, 275 are guided.
Thus, the respective rear end sliders 285, 275 are inhibited by
the upper guide grooves 44a and the lower guide grooves 42a
of the dividing members 42 from becoming unstable 1n the
vertical direction, so that the ricketiness 1s further suppressed.

In the vehicle sunshade device according to the foregoing
embodiment typically shown 1in FIGS. 1, 3 and 6, the upper
surtace 50« of the rib 50 and the elastic member 23 come to
contact to begin the urging downward at the time point when
the front end portion of the rearmost sunshade panel 17 beings
to be guided upward by the guide mechanisms 45. Thus, the
sunshade panels 16, 17 do not have an excess sliding resis-
tance exerted thereon and can move smoothly without rattling,
when moved 1 the front-rear direction, but are urged to be
pressed downward at the time point when beginning to be
guided upward by the guide mechamsms 45, so that the
occurrence of ricketiness 1s suppressed. Further, since the rib
50 forms the contact surface 50 with the elastic member 23,
it 1s possible to simplily the construction and to take the
measures at a low cost.

In the vehicle sunshade device according to the foregoing
embodiment typically shown in FIGS. 6 and 9, the coil spring
23 1s used as the elastic member. Thus, it 1s possible to secure
a suilicient pressing load easily, to increase the freedom 1n
design and to take the measures at a low cost.

In the vehicle sunshade device according to the foregoing
embodiment typically shown 1n FIGS. 6 and 9, since the coil
spring 23 has the contact portion 23g which directly contacts
the rearmost sunshade panel 17, 1t 1s possible to further sim-
plify the vehicle sunshade device 1n construction.

Industrial Applicability

A sunshade device according to the present invention 1s
suitable for vehicles such as passenger car, bus, truck and the
like because of capable of eflectively suppressing the ricketi-
ness ol sunshade panels 1n the state that the same are stopped
in a predetermined position with an opening section left open
during the travelling of the vehicle.
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The mvention claimed 1s:

1. A vehicle sunshade device comprising;:

guide rails adapted to be arranged on both sides of an
opening section provided on a vehicle roof and having
guide grooves extending in a front-rear direction;

a plurality of sunshade panels having sliders being slidable
along the guide grooves and arranged to be flat in a
spread-out state but arranged to mutually overlap 1n
parallel 1n a stored state;

guide mechanisms for guiding the sliders of at least a
rearmost sunshade panel of the sunshade panels upward
or downward from the guide grooves 1n a transition {from
the spread-out state to the stored state; and

an elastic member adapted to be provided on the vehicle
roof for urging the rearmost sunshade panel to be
pressed on a front side sunshade panel which 1s ahead of
the rearmost sunshade panel when the sliders of the
rearmost sunshade panel enter the guide mechanisms;
wherein:

a rib 1s provided at a front end portion of the rearmost
sunshade panel;

an upper surface of the rib has a rear upper surface located
at a rear part thereof and a front upper surface located at
a front part thereot; and

the rear upper surface and the front upper surface differ in
height for adjusting a load exerted from the elastic mem-
ber.

2. The vehicle sunshade device as set forth in claim 1,
wherein the sliders comprise front end sliders and rear end
sliders which are provided at a front end portion and arear end
portion of each sunshade panel, the device further compris-
ng:

dividing members being pivotable about an axis onrear end
sides of the guide rails and having guide portions for
guiding the rear end sliders of the rearmost sunshade
panel along upper grooves and guide portions for guid-
ing the rear end sliders of the front side sunshade panel
along lower grooves; and

the guide mechanisms for guiding the respective front end
sliders of the rearmost sunshade panel and the front side
sunshade panel 1n a direction 1n which the respective rear
end sliders are guided;

wherein when entering the guide mechanisms, a roller of
the rearmost sunshade panel presses the front side sun-

shade panel downward.

3. The vehicle sunshade device as set forth in claim 2,
wherein:

the upper surface of the rib and the elastic member come to
contact to begin the pressing downward at a time point
when the front end portion of the rearmost sunshade
panel begins to be guided upward by the guide mecha-
nisms.

4. The vehicle sunshade device as set forth in claim 1,

wherein the elastic member 1s a coil spring.

5. The vehicle sunshade device as set forth in claim 4,
wherein the coil spring comprises:

a cylindrical body portion arranged with 1ts axis extending,

in a vehicle width direction;

one end portion extending from the cylindrical body por-
tion forward on a tangential line; and

a contact portion extending from the one end portion 1n the
vehicle width direction for contacting the rearmost sun-
shade panel.
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